Spectroscopic ellipsometry measurements and their interpretation:
Spectroscopic ellipsometry data were taken on a monolithic graded refractive index film using the two-modulator generalized ellipsometer (2-MGE) 31, 32 at an angle of incidence of 65.01°. The raw data from the 2-MGE are 8 elements of the sample Mueller matrix, which can be reduced to 3 parameters, N, S, and C if the sample is isotropic and non-depolarizing. To gain an understanding of the optical structure of this film, we utilized the LevenbergMarquardt fitting procedure, determining the reduced  2 as a figure of merit where the errors of the data are included (see references 31, 32). If  2 ≤ 1, then the model fits the data. The film structure considered consisted of 5 media: air/interface-1/film/interface-2/glass. The optical functions of interface-1 and interface-2 were determined using the Bruggeman effective medium approximation, consisting of 50% of the medium above and 50% of the medium below. The film and the glass optical functions were modeled using the Sellmeier approximation, where the dielectric function (or refractive index) is given by
The wavelength is given by  (in nm) and A is related to the oscillator strength. In a separate measurement of the glass, it was determined that A=1.165 and  o = 85.6 nm, resulting in n = 1.480 at 500 nm (slightly larger than fused silica).
The simplest model consisted only of air, the film and substrate, where the interfacial films were not taken into account. The resulting  2 = 23.0 for this fit, where fitted parameters were: 1) the film thickness = 123.1 nm, A = 0.2817, and  o = 169.4 nm (n =1.143 at 500 nm).
If the interfacial layers are added to the model, then the resulting  2 = 11.8, and the 5 fitted parameters are given by: i) interface-1 thickness = 70.8 nm (n = 1.076); ii) film thickness = 67.9 nm; iii) film A = 0.3175; iv) film  o = 120.0 nm (film n = 1.154); v) interface-2 thickness = 36.5 nm (n = 1.307).
The best fit to the data was obtained using a 7-parameter fit, where we included a Gaussian distribution over the parameter A for the film. The fitted results presented here (and other intermediate fits not discussed here) show that the refractive index of the monolithic
